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Abstract 

Background: This study aims to validate the Chinese version of the Reynolds' Suicidal Ideation Questionnaire (SIQ) 
in a Chinese society and explore a convenient short version. 

Methods: A sample of 71 1 cases was derived from two territory-wide surveys of Hong Kong adolescents aged be- 
tween 15 and 19 years old. 

Results: The SIQ and the Suicidal Ideation Questionnaire-Junior (SIQ-JR) demonstrated good reliability and concur- 
rent validity among Hong Kong adolescents. However, the factor structure for both SIQ and SIQ-JR appeared to be 
unclear. A four-item short form of the SIQ-JR, namely, SIQ-JR-4, was proposed. 

Conclusion: The SIQ-JR-4 is an ideal substitute of the SIQ/SIQ-JR for future quick assessment of suicidal ideation in 
Chinese young adolescents. 
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Suicide risk begins to increase since adolescent ages 
[1,2]. Early identification of suicidal adolescent is of 
great priority in suicide prevention, as suicidal ideation 
is a common antecedent of more severe outcomes like 
suicide attempts or completed suicide [3-6]. The efficacy 
of the screening for suicidal adolescents relies largely on 
the reliability, validity, and utility of the corresponding 
screening tool [4,7]. However, there is lack of a validated 
scale for evaluating severity of suicidal ideation among 
adolescents in Chinese-spoken societies, such as China, 
Tai Wan, and Hong Kong. 

The Reynolds' Suicidal Ideation Questionnaire (SIQ) is 
a 30-item self-administered measurement for assessing 
severity of suicidal ideation among adolescents [8]. The 
Suicidal Ideation Questionnaire Junior (SIQ-JR) is a 15- 
item short version extracted from the SIQ developed by 
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the same author [8]. Both versions of the questionnaire 
have been commonly used in English-spoken societies 
with demonstrated good internal consistency, test-retest 
reliability, and construct validity [9-13]. Noticeably, the 
factor structure of both scales appeared to be unclear 
due to the inconsistent results of factor analysis 
[8,10,11,14]. In practical application, the lengthiness of 
the SIQ/SIQ-JR created excessive burden for respon- 
dents, affected the response rate, and undermined the 
efficacy of the screening. An even shorter version of the 
SIQ-JR is necessary for popularizing the application of 
this questionnaire. 

In this study, the SIQ/SIQ-JR has been translated into 
Chinese in accordance with social and culture context. It 
aims to shed light on the psychometric characteristics of 
the Chinese version of the SIQ and SIQ-JR and also ex- 
plore a short form for fast screening purpose. A 
community-based sample of adolescents in Hong Kong 
was employed in the analysis. 
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Methods 

Participants 

Data for the analysis of this study derived from two 
territory-wide surveys of Hong Kong residents. The sam- 
pling frame for both surveys was the Frame of Quarters, 
which is maintained by the Census and Statistics Depart- 
ment of Hong Kong. This is the most complete and up 
to date registry of residential addresses in the territory. 
Design of interviews and measurements used in both 
surveys were the same. Face-to-face interviews were car- 
ried out by trained interviewers. Sensitive questions like 
suicidal behaviors were self-reported by participants on 
a separate sheet of questionnaire. 

Slightly different sampling procedures were employed 
for generating two samples. Sample 1 was an extracted 
group of 203 respondents aged 15-19 years from a sur- 
vey of local residents aged 15-59 years conducted be- 
tween December 2003 and July 2004. First, a household 
was randomly selected from the Frame of Quarters, and 
second, one household member was randomly selected 
to participate in the study. This survey yielded successful 
interviews with 2,219 respondents, giving a response rate 
of 62%. Gender and age distributions in this yielding 
sample were similar to that in the general population. 
Sample 2 was generated from another survey of local 
residents aged 15-19 years conducted in June-August 
2004. A separate list of households from the Frame of 
Quarters was prepared and all adolescents aged between 
15 and 19 years in these households were invited to be 
interviewed. A total of 511 adolescents participated in 
the study, yielding a response rate of 61% by household. 
Both samples in total yielded 714 respondents, among 
which, 3 had missing values in the SIQ. Hence, there 
were 711 valid cases for the analysis of this study. Writ- 
ten informed consent was obtained from all respondents 
for both surveys. Details of the two household surveys 
have been published elsewhere [7,15,16]. This study was 
approved by the Ethics Committee of the Faculty of So- 
cial Sciences, the University of Hong Kong. 

Measures 

The surveys began with a face-to-face interview, in 
which all participants answered interviewer-administered 
questions about depression, hopelessness, and anxiety. 
They were then asked to finish a self-reported question- 
naire that included questions on suicidal ideation and 
suicide attempt. 

Suicidality 

The self-reported booklet of questionnaire included a 
question "During the past 12 months, had you ever con- 
sidered suicide?" and a question "During the past 
12 months, had you ever attempted to commit suicide?" 
Participants with positive responses to these two 



questions were considered to have suicidal ideation and 
suicide attempt in the past 12 months, respectively. 

Severity of suicidal ideation was assessed by the Chinese 
version of Suicidal Ideation Questionnaire (SIQ), indicated 
by the frequency of suicidal ideation within the past 
month [8]. The SIQ consists of 30 items. Each item is a 
7-point scale, ranging from 0 (I never had this thought) 
to 6 (almost every day). Therefore, the total score of the 
SIQ ranges from 0 to 180. The SIQ includes content of 
a wide aspect of suicidal ideation, including specific 
wishes and plans of suicide (e.g., items like "I thought 
about killing myself and "I thought about how I would 
kill myself), the response and aspects of others (e.g., "I 
thought about how people would feel if I killed my- 
self), and morbid ideation (e.g., "I thought about 
people dying"). A shortened version of 15 items, the 
Suicidal Ideation Questionnaire-Junior (SIQ-JR), was 
developed for younger adolescents as a brief screening 
measure by the original author [8]. The Chinese version 
of the SIQ was forward and backward translated from 
English to Chinese by two bilingual clinical psycholo- 
gists. The back translation had obtained the approval of 
W. M. Reynolds, the original author of the SIQ. Both 
the SIQ and SIQ-JR had been confirmed with good psy- 
chometric characteristics in samples from Western 
populations [8,9]. 

Depression 

The severity of depressive symptoms was measured by 
the Chinese version of the Center for Epidemiologic 
Studies Depression (CES-D) Scale, a 20-item question- 
naire [17,18]. Responses to each item indicate the fre- 
quency of depressive mood state. The CES-D is a 4- 
point scale that ranges from 0 (rarely or none of the 
time) to 3 (most or all of the time). Thus, the total score 
of the CES-D ranges from 0 to 60, with higher scores 
denoting a higher level of depression. Evidence supports 
the reliability and validity of this Chinese version of the 
CES-D [17,19,20]. 

Hopelessness 

Hopelessness was assessed using the 20-item Chinese 
version of the Beck's Hopelessness Scale (BHS) [21,22]. 
Unlike the original version of the BHS, its Chinese ver- 
sion expanded item responses from a Yes/No answer to 
a 6-point answer of "Strongly Agree, Moderately Agree, 
Slightly Agree, Slightly Disagree, Moderately Disagree, 
or Strongly Disagree" [21]. Hence, the total scores ranges 
from 20 to 120, with higher scores indicating higher 
level of hopelessness. The Chinese version of the BHS 
has been validated and widely used in Chinese-speaking 
populations [15,21,23]. 
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Anxiety 

The severity of anxiety symptoms was measured by a 7- 
item anxiety subscale of the Chinese Depression Anxiety 
Stress Scales (DASS) [24,25]. It is a 4-point self-report 
scale that measures anxiety symptoms during the past 
week. Summary score of the 7 items ranges from 7 to 
28. Higher scores represent a higher level of anxiety 
mood states. The Chinese version of the Anxiety sub- 
scale of the DASS used in this study has been validated 
and used in Chinese-speaking populations [25-27]. 

Statistical analysis 

The Statistical Package for the Social Sciences (SPSS) for 
Windows, version 17.0 (SPSS Inc., Chicago, IL, USA), 
Analysis of Moment Structures (AMOS) 16.0 SEM soft- 
ware from SPSS [28,29], and R, version 2.15.0, developed 
by the R Core Team [30] were used for the statistical 
analyses. Since a skewed distribution of the SIQ and the 
SIQ-JR items was hypothesized, nonparametric statistics 
were applied. Mann- Whitney U tests and Kruskal-Wallis 
analysis of variance by ranks were applied respectively to 
determine whether there were significant gender and age 
differences in the SIQ and the SIQ-JR median scores. 
Cronbach's coefficient was deployed to measure internal 
consistency [31]. 

Factor analysis was performed to explore the factor 
structure for the SIQ and SIQ-JR. Although the design 
of the SIQ/SIQ-JR was lack of theoretically based factor 
structure, Reynolds [8], the originate author, had ex- 
plored a three-factor structure for both versions of 
scales, through exploratory factor analysis (EFA). Con- 
firmatory factor analysis (CFA) with AMOS was con- 
ducted for both scales to examine both one-factor and 
three-factor structures proposed by the original author. 
The results from the CFA were not satisfactory. EFA was 
thereafter performed to provide insight of the underlying 
factor structure of both scales as a reference for future 
studies in Chinese population samples. Varimax rotation 
method was occupied in the EFA. 

A short version of the SIQ-JR was explored for fast 
screening. The items kept in the short version were ex- 
pected to have high correlations with the original scale. 
Corrected item-total correlations were ranked and a cut- 
off of 0.80 yielded four items with highest correlations as 
a short version, namely SIQ-JR-4 [32,33]. Spearman's 
rank correlation was used to examine the associations 
between the SIQ, SIQ-JR, and SIQ-JR-4 and related psy- 
chological assessments. Receiver operating characteris- 
tics (ROC) analyses were performed using the SIQ/SIQ- 
JR/SIQ-JR-4 scores to differentiate respondents with and 
without suicidal ideation and suicide attempts in the 
past 12 months separately. The performance of the SIQ, 
SIQ-JR, and SIQ-JR-4 in predicting suicidal ideation and 
suicide attempts was compared with that of depression, 



hopelessness, and anxiety. Discriminative power was in- 
dicated by the area under ROC curve (AUC) that an 
AUC closer to 1 represented a better discriminative 
power [34]. The equality of the AUCs between different 
measurements was tested using a nonparametric method 
[35,36]. In addition, sensitivity and specificity analyses 
were deployed to assess the performance of measure- 
ments. The value that maximized the Youden index (de- 
fined as "sensitivity + specificity- 1") was set as the cutoff 
for each scale [37-40]. 

Results 

Descriptive statistics 

Out of 711 respondents, 44 reported suicidal ideation 
and 20 reported suicide attempts in the past 12 months. 
The prevalence rate (95% CI) was 6.2% (4.4-8.0%) and 
2.8% (1.6-4.0%) respectively. The overall mean scores 
for the SIQ and SIQ-JR were 10.19 and 5.57 respect- 
ively. The distribution of both measurements' scores 
was highly-skewed to the right (SIQ skewness = 4.25; 
SIQ-JR skewness = 3.84), which was consistent with pre- 
vious findings [8]. This skewness was also suggested by 
the clear discrepancies (more than two folds differences) 
between overall median (SIQ median = 3; SIQ-JR me- 
dian = 2) and mean scores (SIQ mean = 10.19; SIQ-JR 
mean = 5.57) for both scales. No significant age differ- 
ences were found for the SIQ/SIQ-JR in both samples 
(Kruskal-Wallis Test, P > 0.05). However, significant 
gender differences were detected in both measurements: 
Female were more likely to report higher levels of sui- 
cidal ideation than male respondents (Mann- Whitney 
Test, P < 0.001). 

Reliability 

The internal consistency of the SIQ/SIQ-JR was exam- 
ined by employing Cronbach's coefficient alpha, inter- 
item correlation, item-to-total scale correlation, and 
standard error of measurement (results not shown). 
Cronbach's coefficients were found to be about 0.975 for 
the SIQ, and 0.951 for the SIQ-JR, in the overall, male, 
and female samples, which were similar in size to the 
findings reported by Reynolds [8]. The homogeneity of 
item content for the SIQ/SIQ-JR was supported by good 
item-total correlations, with all correlations higher than 
0.5 and median item-total correlations higher than 0.7 in 
the overall, male, and female samples. There was very lit- 
tle variability in standard error values, since standard 
error of measurements were around 3 raw score points 
for the SIQ and 2 for the SIQ-JR. This was quite a small 
value in consideration of the large range of the SIQ (0-180) 
and the SIQ-JR (0-90), as well as the potential value interval 
on each item of 0-6. 
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Factor analysis 

Reynolds [8] proposed a three-factor structure for the 
SIQ: specific wishes and plans of suicide (including the 
SIQ items 1, 2, 3, 4, 7, 9, 10, 11, 12, 13, 14, 15, 16, 17, 
18, 19, 20, 21, 22, and 23), the response and aspects of 
others (including the SIQ items 24, 25, 26, 27, 28, 29, 
and 30), and morbid ideation (including the SIQ items 5, 
6, and 8). Reynolds also explored a three-factor structure 
for the SIQ-JR: minor suicidal ideation factor consistent 
with wishes that one were dead (including the SIQ-JR 
items 1, 11, 12, 13, 14, and 15), specific plans and desires 
for suicide (including the SIQ-JR items 2, 3, 4, 7, 8, 9, 
and 10), and morbid ideation (including the SIQ-JR 
items 5 and 6). 

CFA was firstly carried out to test the goodness of fit 
of the one-factor and three-factor structures of the SIQ 
and the SIQ-JR respectively. Poor levels of goodness of 
fit were found in all models (chi-square-degree-of-free- 
dom ratio: x /df > 10; root-mean-square error of ap- 
proximation: RMSEA > 0.1; goodness-of-fit index: GFI 
< 0.9; and comparative fit index: CFI < 0.9). These results 
indicated that the proposed factorial structures of the 
SIQ/SIQ-JR by Reynolds might not be ideal. In fact, 
Reynolds' factor analyses of the SIQ/SIQ-JR in the corre- 
sponding professional manual were exploratory, rather 
than confirmatory, since the questionnaires were not 
theoretically designed with distinct factors. Thus, a cau- 
tious claim was suggested by Reynolds that "use of these 
factors beyond simple descriptive purposes is not recom- 
mended at this time" [8]. 

EFA was thereafter deployed to provide insight of the 
underlying factor structure of both scales. A three-factor 
solution that accounted for 67.91% of the variance for 
the SIQ was identified (as shown in Table 1). This three- 
factor pattern, despite the difficulty to label each factor, 
was apparently not the same as Reynolds' three-factor 
structure. The first factor might be interpreted as gen- 
eral wishes of suicide and response of others. The sec- 
ond factor could be referred to specific suicidal thoughts 
and plan. The third factor might be labeled as written 
signals of suicide and morbid ideation. EFA of the SIQ- 
JR yielded a two-factor solution that accounted for 
67.76% of the variance (as shown in Table 2). A majority 
of 11 items fell into the first factor. These items indi- 
cated general wishes of suicidal ideation and plans, 
which could be roughly seen as a combination of the 
first and second factors in Reynolds' three-factor classifi- 
cation. The other factor included the rest 4 items: item 8 
(writing will), item 7 (writing suicide note), item 5 
(thought of people dying), and item 9 (telling others), 
which might be interpreted as morbid ideation and writ- 
ten signals of suicide. 

Different and uncertain patterns of factor structures 
for the SIQ/SIQ-JR were indicated by the comparison of 



Table 1 Rotated (Varimax) SIQ item factor loadings and 
communalities (h 2 ) 



Item description 


1 


Factor 
II 


III 


h 2 


28. If could kill self 


0.80 






0.76 


29. If things didn't improve 


0.76 






0.75 


25. Others realize worth 


0.74 






0.71 


14. Would solve problems 


0.73 


0.4 1 




0.75 


13. How easy it would be 


0.70 






0.68 


23. Life too rotten 


0.70 


0.41 




0.69 


1 6. Wished had nerve 


0.68 






0.68 


27. Thought of hurting self 


0.64 






0.67 


26. No one cared if alive 


0.60 






0.56 


10. Others happier if gone 


0.60 


0.58 




0.75 


24. Only way to be noticed 


0.60 






0.65 


1 7. Wished never been born 


0.58 


0.44 




0.60 


30. Right to kill self 


0.55 


0.53 




0.64 


21. Having a bad accident 


0.47 






0.52 


2. Thoughts of killing self 




0.74 




0.78 


1. Better if not alive 




0.70 




0.62 


1 2. Wished were dead 


0.52 


0.70 




0.80 


3. Thoughts of method 


0.40 


0.70 




0.79 


18. Would if had chance 


0.59 


0.64 




0.82 


4. Thought of time 


0.44 


0.63 


0.40 


0.75 


1 5. Others better off 


0.57 


0.63 




0.74 


9. Telling others 




0.61 


0.47 


0.62 


22. Life not worth living 


0.53 


0.55 




0.64 


5. Thought of people dying 






0.76 


0.64 


8. Writing will 






0.74 


0.67 


7. Writing suicide note 




0.52 


0.64 


0.74 


1 1. How others would feel 


0.53 




0.55 


0.67 


20. Thought, but would not 






0.54 


0.55 


19. Ways people kill themselves 


0.49 




0.52 


0.56 


6. Thought of death 




0.49 


0.50 


0.60 


Eigenvalue 


17.95 


1.35 


1.07 




Variance (%) 


59.84 


4.51 


3.57 


1 = 67.91 



Note. Absolute values less than 0.40 were suppressed. All item descriptions are 
paraphrased from actual scale. 



the above results from both confirmatory and explora- 
tory factor analyses with Reynolds' solutions in the pro- 
fessional manual. Moreover, it is noticed that some 
other validation studies of the SIQ also yielded different 
solutions of factor structures. For example, Pinto et al. 
[10] supported a one-factor structure based on observa- 
tion in a clinical sample that the first factor was suffi- 
ciently explanatory, which rendered additional factors 
extraneous. Another example was a study about academ- 
ically gifted adolescents by Cassady and Cross [11], in 
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Table 2 Rotated (Varimax) SIQ-JR item factor loadings 
and communalities (h 2 ) 



Item description 


Factor 

1 


II 


h 2 


1 1 . Wished were dead 


0.86 




0.82 


13. Others happier if gone 


0.81 




0.75 


12. Would solve problems 


0.77 




0.68 


1. Better if not alive 


0.76 




0.62 


2. Thoughts of killing self 


0.75 


0.41 


0.73 


3. Thoughts of method 


0.74 


0.46 


0.76 


14. Wished never been born 


0.74 




0.62 


4. Thought of time 


0.69 


0.52 


0.74 


15. No one cared if alive 


0.66 




0.55 


6. Thought of death 


0.63 


046 


0.61 


10. How others would feel 


0.62 


0.50 


0.63 


8. Writing will 




0.85 


0.76 


7. Writing suicide note 


0.42 


077 


0.78 


5. Thought of people dying 




0.70 


0.54 


9. Telling others 


0.44 


0.64 


0.60 


Eigenvalue 


9.11 


1.05 




Variance (%) 


60.75 


7.01 


1 = 67.76 



Note. Absolute values less than 0.40 were suppressed. All item descriptions are 
paraphrased from actual scale. 



which a four-factor structure was proposed. With regard 
to these inconsistent findings across studies, it is pos- 
sible that there is lack of stable factorial structure for 
both scales. It is also possible that the factor construct 
varies in different populations. Given this consideration, 
it seems not wise insofar to generalize any specific pat- 
terns in explanation of both scales in future studies. 

SIQ-JR-4: a four-item short version of the SIQ-JR 

A four-item short version of the SIQ-JR (SIQ-JR-4) was 
proposed by using the ranking of corrected item-total 
correlations, since this method can minimize the shared 
measurement error of item scores and total score [33]. 
This SIQ-JR-4 kept 4 items with the highest corrected 
item-total correlations (r > 0.8 for all 4 items in the 



sample) among all 15 items in the SIQ-JR, namely item 
2 (I thought about killing self), item 3 (I thought about 
how I would kill myself), item 4 (I thought about when I 
would kill myself), and item 11 (I wished I were dead). 
These items have covered specific suicidal wishes and 
plans, as major aspects along the continuum of suicidal 
ideation [8]. 

Concurrent validity 

Spearman's rank order correlations were calculated be- 
tween the SIQ/SIQ-JR/SIQ-JR-4 and depression, hope- 
lessness, and anxiety (results are displayed in Table 3). 
All correlations are significant at the P < 0.01 level. Mod- 
erate associations were found between the SIQ/SIQ-JR/ 
SIQ-JR-4 and depression, hopelessness, and anxiety (r 
ranged 0.2-0.6). It is noticed that the SIQ-JR-4 was 
strongly correlated with the SIQ and SIQ-JR (r was 0.79 
and 0.81 respectively). It is also noted that strength in cor- 
relations between the SIQ-JR-4 and depression, hopeless- 
ness, and anxiety was about the same as the correlations 
between the SIQ/SIQ-JR and the three psychological 
measurements. 

ROC analyses were performed using the SIQ, SIQ-JR, 
and SIQ-JR-4 to predict respondents with suicidal idea- 
tion and suicide attempts in the past 12 months in com- 
parison with the predicting effects of depression, 
hopelessness, and anxiety (as shown in Table 4). The 
AUCs (area under curve) of the SIQ, SIQ-JR, and SIQ- 
JR-4 were larger than that of depression, hopelessness, 
and anxiety, which indicated better predicting effects of 
the three assessments of suicidal ideation. Correspond- 
ingly, the ROC curves of the SIQ, SIQ-JR, and SIQ-JR-4 
were more away from the diagonal reference line than 
the other three measurements (as shown in Figure 1). 
For the screening of suicidal ideation in the past 
12 months, no significant difference (P > 0.1) was de- 
tected among the AUCs of the SIQ, SIQ-JR, and SIQ-JR- 
4, yet they were all significantly (P < 0.05) larger than the 
AUCs of depression, hopelessness, and anxiety. Similarly, 
there was also no significant difference (P>0.1) among 
the AUCs of the SIQ, SIQ-JR, and SIQ-JR-4 for screen- 
ing suicide attempts in the past 12 months. The AUCs 



Table 3 Spearman's rank order correlations between SIQ, SIQ-JR, SIQ-JR-4 and psychological distress and well-being 




SIQ 


SIQ-JR 


SIQ-JR-4 


Depression Hopelessness Anxiety 


SIQ 


1.00 








SIQ-JR 


0.97 


1.00 






SIQ-JR-4 


0.79 


0.81 


1.00 




Depression 


0.56 


0.55 


045 


1.00 


Hopelessness 


0.28 


0.27 


0.29 


0.40 1 .00 


Anxiety 


0.46 


0.45 


0.33 


0.59 0.26 1 .00 


Note. All correlations 


are significant at the p < 0.01 level. SIQ = 


Suicidal Ideation Questionnaire; SIQ-JR = Suicidal Ideation Questionnaire-Junior; SIQ-JR-4 = items 2, 3, 



4, and 1 1 of the SIQ-JR. 
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Table 4 ROC curves for predicting suicidal ideation and suicidal attempts in the last 12 months 



Measure Area under curve SE a Asymptotic significance 1 " Asymptotic 95% CI 



ROC curves for predicting suicidal ideation (4 


4 suicidal thoughts out of 71 1) 






SIQ 


0.889 


0.019 


<0.001 


0.852-0.926 


SIQ-JR 


0.891 


0.018 


<0.001 


0.856-0.926 


SIQ-JR-4 


0.878 


0.023 


<0.001 


0.832-0.923 


Depression 


0.795 


0.033 


<0.001 


0.731-0.858 


Hopelessness 


0.661 


0.045 


<0.001 


0.574-0.748 


Anxiety 


0.709 


0.037 


<0.001 


0.636-0.782 


ROC curves for predicting suicide attempts (20 suicide attempts out of 71 1) 






SIQ 


0.928 


0.016 


<0.001 


0.897-0.960 


SIQ-JR 


0.918 


0.018 


<0.001 


0.882-0.953 


SIQ-JR-4 


0.912 


0.020 


<0.001 


0.872-0.952 


Depression 


0.850 


0.042 


<0.001 


0.767-0.932 


Hopelessness 


0.736 


0.070 


<0.001 


0.599-0.873 


Anxiety 


0.772 


0.053 


<0.001 


0.669-0.875 


Note. SIQ = Suicidal Ideation Questionnaire; SIQ-JR = Suicidal Ideation Questionnaire-Junior; SIQ-JR-4 = 
a. Under the nonparametric assumption. 


items 2, 3, 4, and 1 1 of the SIQ-JR. 





b. Null hypothesis: true area = 0.5. 



of the SIQ and SIQ-JR were significantly (P < 0.05) larger 
than those of depression, hopelessness, and anxiety. The 
AUC of the SIQ-JR-4 was also apparently (P < 0.05) lar- 
ger than that of hopelessness and anxiety, though the 
difference of AUCs between the SIQ-JR-4 and depres- 
sion did not reach the significant level of 0.05. 

Sensitivity and specificity analysis further confirmed 
that the four-item short version performed as good as 
the SIQ and SIQ-JR in screening suicidal ideation and 
suicide attempts (as shown in Table 5). By using cutoff 
score of 1, the SIQ-JR-4 successfully screened 42 out of 
44 respondents who had suicidal ideation in the past 
12 months (sensitivity = 0.95 and specificity = 0.71), and 
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Figure 1 ROC curves for predicting suicidal ideation 



identified all 20 respondents who had suicide attempts 
in the past 12 months (sensitivity = 1 and specificity = 
0.69). As a comparison, under cutoff score of 13, the 
SIQ's results were "sensitivity = 0.86 and specificity = 
0.80" for indicating past-12-month suicidal ideation, and 
"sensitivity = 1 and specificity = 0.78" for past-12-month 
suicide attempts; and under cutoff score of 6, the SIQ- 
JR's results were "sensitivity = 0.95 and specificity = 0.74" 
for indicating past- 12-month suicidal ideation, and "sen- 
sitivity = 1 and specificity = 0.72" for past-12-month sui- 
cide attempts. It is noticed that the positive predictive 
values (PPVs) of the three versions of SIQ were quite 
low. This was because of the low prevalence of suicidal 
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Table 5 Sensitivity and specificity analysis of the SIQ, SIQ-JR, and SIQ-JR-4 

SIQ (cutoff = 1 3) a SIQ-JR (cutoff = 6) a " b SIQ-JR-4 (cutoff = 1 ) a 

Predicting suicidal ideation in the past 12 months (44 out of 71 1, prevalence rate = 6.2%) 

Sensitivity 86.4% 95.5% 95.5% 

Specificity 79.9% 74.2% 71.4% 

Positive predictive value 22.1% 19.6% 18.0% 
Predicting suicide attempts in the past 12 months (20 out of 71 1, prevalence rate = 2.8%) 

Sensitivity 100.0% 100.0% 100.0% 

Specificity 78.0% 71.9% 69.2% 

Positive predictive value 11.6% 9.3% 8.6% 

Note. SIQ = Suicidal Ideation Questionnaire; SIQ-JR = Suicidal Ideation Questionnaire-Junior; SIQ-JR-4 = four-item short version of SIQ-JR (SIQ-JR items 2, 3, 4, and 

11). a. Cutoff value was set at the value that maximized the Youden index (defined as "sensitivity + specificity-1 "). b. Though in predicting suicide attempts in the 
past 12 months, cutoff of 7 had higher Youden index (0.75) than cutoff of 6 (Youden index = 0.72), cutoff for the SIQ-JR was decided at 6 for the purpose of con- 
sistent result in predicting suicidal ideation in the past 12 months. 



ideation among the population sample. However, in con- 
sideration of the incremental validity, that is, the differ- 
ence between the PPV and the base rate, all of the three 
scales performed quite satisfactory [41]. For example, for 
the SIQ-JR-4, which had the lowest PPVs among the 
three, its incremental validity for predicting suicidal 
ideation (18.0%-6.2% = 11.8%) and suicide attempts 
(8.6%-2.8% = 5.8%) were about twice as corresponding 
base rates. 

In contrast, the rest three measurements (depression, 
hopelessness, and anxiety) performed less well, among 
which depression had the best predicting effects (under 
cutoff score of 13, "sensitivity = 0.73 and specificity = 
0.75" for screening suicidal ideation, and "sensitivity = 
0.85 and specificity = 0.73" for screening suicide at- 
tempts). These findings are very meaningful. They sup- 
ported that the predicting and discriminative capacity of 
the SIQ-JR-4 was reasonably acceptable and hence the 
recommendation that it be a substitute of the SIQ/SIQ- 
JR for future quick assessment of suicidal ideation in 
young adolescents. 

Discussion 

This study presents the psychometric properties of the 
Chinese version of the SIQ and SIQ-JR in a Hong Kong 
community sample of adolescents. The findings sup- 
ported that the Chinese SIQ and SIQ-JR have excellent 
internal reliability and concurrent validity. However, the 
potential factor structure of both measurements 
remained unclear. The factor structure proposed by the 
original author is not recommended for future direct ap- 
plication before further validation. The results also sug- 
gested that the four-item short version of the SIQ-JR is a 
useful alternative to the SIQ and SIQ-JR. It demon- 
strated good concurrent validity in identifying respon- 
dents with suicidal ideation (sensitivity = 0.95 and 
specificity = 0.71) and suicide attempts (sensitivity = 1 
and specificity = 0.69) in the past 12 months. Efforts on 



shortening of psycho-social measurement scales should 
be recommended so as to reduce burden on respondents 
and to increase response rate [23]. 

There are several limitations that should be carefully 
acknowledged. First, at least two concerns were raised 
due to the fact that the data employed for this study 
were a combined sample from two surveys. One issue is 
that the response rate of both surveys (61% and 62% re- 
spectively) was not very high. Yet, in consideration of 
the sensitive questions used, such response level was ac- 
ceptable [16,42]. Another issue is that there were slight 
differences in sampling methods for the two surveys. For 
one sample source of our data, though a separate list of 
households from the Frame of Quarters was prepared, 
all adolescents aged between 15 and 19 years in these 
households were invited to be interviewed. This might 
lead to correlations in measurements among participants 
from the same household, as some previous studies had 
reported that there might be concordance for suicidal 
ideation between adolescent siblings in the same house- 
hold [16,43]. Out of all 711 cases in the analysis, 140 
(19.7%) were from the same household. Given the pro- 
portion of such cases was not very high, their influence 
of the findings in this study was considered in a low to 
modest level. Second, suicidally questions were self- 
reported in the household survey. Since there was lack 
of structured clinical diagnosis, the findings were subject 
to human response and memory bias. Third, the sample 
size of 711 for the analysis was not large. Therefore, stat- 
istical power might not be sufficient enough to detect 
some possible differences in measurements. For ex- 
ample, in predicting suicide attempts in the past 
12 months, although the point estimates of AUCs for 
the SIQ-JR and SIQ-JR-4 were larger than that of de- 
pression, tests of difference between AUCs of these three 
measurements were not significant. Fourth, the survey 
did not actually administer the two short forms of the 
SIQ, namely the SIQ-JR and SIQ-JR-4. Instead, the full 
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version of the SIQ was administered and the responses 
to the full 30-item questionnaire were used to obtain the 
scores of the two short versions. Future validation stud- 
ies using randomized design to assign both full and short 
forms of the SIQ to participants will be useful. 

Despite these limitations, there are many advantages 
for this study, including the community-based represen- 
tative sample and a number of variables specifically de- 
signed to study suicidal ideation (e.g., depression, 
hopelessness and anxiety). A validated scale is highly 
needed for evaluating adolescent suicidally in Chinese- 
spoken societies. Additionally, this study provides a short 
form questionnaire as a convenient valuable tool for early 
screening of suicidal adolescents. 
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